miR-155 modulates TNF-α-inhibited osteogenic differentiation by targeting SOCS1 expression.
Bone morphogenetic proteins (BMPs) can induce ectopic bone formation, which is negatively regulated by inflammatory cytokines, such as tumor necrosis factor (TNF)-α. Recently, miR-155 has been reported to regulate the transforming growth factor (TGF)-β signaling pathway and inflammatory responses. However, whether and how miR-155 modulates TNF-α-regulated osteogenic differentiation have not been explored. In this study, we demonstrated that miR-155 was involved in TNF-α-mediated inhibition of osteogenic differentiation. Knockdown of miR-155 partially mitigated the inhibition of TNF-α on BMP-2-induced osteogenic differentiation. Bioinformatic analysis identified the candidate target site in the 3' untranslated region (3'UTR) of SOCS1. Knockdown of miR-155 increased SOCS1 protein expression during TNF-α stimulation in MC3T3-E1 cells. And transfection with miR-155 inhibited the wild-type, but not the mutant, 3'UTR of SOCS1-regulated luciferase activity, indicating that SOCS1 is a direct target of miR-155 in osteoblast cells. Furthermore, miR-155 expression could be induced by TNF-α through the JNK pathway. As the result of increased SOCS1 expression, knockdown of miR-155 significantly reduced the JNK/c-Jun activation. In addition, transfection of SOCS1 siRNA or overexpression of SOCS1 coding region could narrow the differences of alkaline phosphatase (ALP) and osteocalcin (OSC) expression between the control and miR-155 inhibitor transfected cells. These data indicated that miR-155 modulates TNF-α-regulated osteogenic differentiation by targeting SOCS1, at least partially through the SAPK/JNK pathway. These findings may provide new insights into understanding the regulatory role of miR-155 in the process of osteogenic differentiation in inflammatory condition.